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PURPOSE: To provide a semiconductor light emitting element which can 
effectively utilize light by improving its light emitting efficiency. 
CONSTITUTION: The title light emitting element has a light scattering layer 
10 formed on the surface of the element on the side from which the light is 
taken out from a light emitting layer 2. The light scattering layer 10 is 
formed on the surface of a current diffusing layer 3 formed on the light 
emitting layer 2 by using a material having a lattice constant which is 
different from that the layer 3 has. After the layer 10 is grown on the layer 
3. the surface of the layer 10 is roughened. 
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Si, 

Bifia^c)!^ L < «H9f&3felStSUa<0±tC^E!ESti/c3felX 

I+. 

C©«ftffl|»I©±KJia5S3n. ^BitHLM^WTSTfe 10 
tftS(Jl£. 

*BHHLII8WiS<t*»jtri>-&i:i*W«iT***«E 

set zm®. if* f*£3l 1 Xtt»#il 2 (tlBSc©*** 
[|f 4 ] 8ffia**»*s InGaAlP 3RSJ&*a» 
8JSB*tiSLJBtt, GaP. ZnS, ZnSeWPZn 

(,»5IiaS»»D8I(i:B. *«a«W6h 4 30 

[S»*E7] OTE*»»a«©^> F^> US 

^^jS^i^tc, ffrSESKfflWSU:, *3E««©JHK* 
WinJet *«f » <b T 5 !»3RJI 6 ccf Big cD^zSt*^ 

j^^-o 40 

IfcCi <t -T * J»#JI 1 .X«8I*B 2 CCfS 

[0 0 0 1] 

[mm±<DMmftm) mm*m< bfc*ws* 
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[0 00 2] 

^ictf-i*- K (LED, Liqht Emitting Diode) . U 
-'WAX - K (LD, Laser Diode ) . x U £ hP^ 
= *?-fe>X (EL. Electro-Luminescence) 3?#$n6 

0 x * - £ W ^<D*7nffl*W <fc L rffl^ 6h 
COJ: ^ ftftBtcffifflSh-S L E D i L/raX©J: 

«S3&S6 3 0 nmflgcDGa A s P*feL E DfcJ^bf 
- Zftl&.tfiG 6 0 n mllgOG a A 1 A s ^f^L E Dj&5 
AO, Sfe^f+iltii, f-^«S^6 10nm 
lg(DGaAsPSfeLED, & LT«, 

tf-*«fi#5 9 0 a mgBSDGaA s PfSLED 

Stcife^jfetiFtlt^, f-^SS^5 6 5 n 
mig(DGaPieLED^fflt^ntl^ fl §^<D3t 
T-(7)5®S^, GaAsPLEDt3 0 0mcd»fl G 
aAIAsS6LEDTI^>^Kru (SH)«g 
5 0 0 mc diiiFtg, GaAsISWH^c 
StoS^jl^-ra (DH) ms&<Dt&&3 OOOmcdi 
?*. Ga PSfiLED-CtiS 0 Omc dfflf?ft*i»6*T.-C 

T*s*waaaH£ (vpe) ^wrawi** (lpe) # 

VPE«, GaAsPOM, LPE 
Ji, G a A I As, GaP^D^^tC^n-enMUrii 
*<Of6CcWa^«*«t^fcVPE (MOVPEMeta 

1 Organic Vapour Phase Epitaxy) -^MBE (Molecula 
r Beam Epitaxy) &£t0#feWai6*l'Cl>&.. 

[0 00 3] B£3HSttBO— «*H5CCJ:0«9B-rs. * 

m&mm \ jc«, ^^ss^3 x i o is c m- 3 gsco 

n-GaAsI«*ffl^5. C(?)n-GaAslSl± 
SC. i¥5 1 A/m, 7«WSI5 X 1 O l7 cm- s <7)n- I 
n 0 . s (Ga t . K A i x ) „. s P^7^F12L J* 3 
0. 6/im©7>K-7'I n 0l , (Ga T . v Al, ) 
... Pr£tt)12 0. »3 1 urn, ^M5X 1 0 i; 
cm- J CDp-In 0 . 5 (Ga^, Al, ) 3 . s P^^-y 
FJ122. 3 fS7Mm, ^SMglx 1 0 19 
cm- J (Dp -Ga,. a A1 H A s WfcSMS 3 ^rJE^/c 
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W*. v*. A u - Z n & P BJ*S5 - x v 9 => > 
h2ii-5o fKftffitBB3-C*£Gat--, A 1 , As 
Bttpffi*ffi5;^6<D«8ft*L E D^^ffiKtMfcS 

*i, u3& s 0. 7cD*§^£:?nb/e c COJS<7)??fiECC <£ 
.i©y*0-0. 7 3^£ftStt££W6 6 Onm(D^ 

[00 0 4] C(DacD%7t*^fet^-C, ^tKCC 

iaKMi, fiHM2 0£ccWSteJl*l*trl 
S*<D^-7 v FJ12 K 2 2%5OT, CCtlt Cft 

2 t<D p n ^y;l/^f u ^> , y 

[000 5] £C<£T\ W&tf* Bi*ffl©^ffi*WG> 
W£ s *^©«*e««6Cfct^"C 1 c d«i:G>iWfl» s i# 
^-C&-5 0 f^MilSr«aigM^®-C^^Ga A 1 As 30 
LEDSil c dei±©»S^SS«Cf#6*irc»S^ # 
feet 0 SitftWtCttlWSKS^** G a A s P L E 
D*Ga P L E DSttfflL/tl^fcft, 5 0 0mcdg 

*a^fflfCflM-r*»^«, GaAlAsiSLEDa 

[ n G a A 1 P L E DCCteOT i ft 
l\, c<DJHH<0 1occ, ^L/c^£1f^CCr£^l/ri> 40 
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[0 0 0 6] L^L. ^JKCfc^^14H<b 
tr^> K^V v 7'0^tt» l ii Ga A l P JRiBS¥* 

** * v y~<D'^S UGaAs WOtt*4©»^. #6*JBKS 

(D^^&SS i Oj^ra ceroid o r fe. coTfeKSfJltc j; 
otJSM^ tir*»»S« fit J: 4 3£<D ft £ . 

S. Gat_ y A I. Asl#fi< 

As«SO«:OJCGaPS«*ffiffl0 3fcI uGaAlP 
-LED****. GaPlSli InGaAlP-LED 

WS^aac*. I A> l C Otl a tiG a PSffii i n 
(Gat., A 1 M )..s PiOtt^^RK^CCJ:** 

iStiLE D3&«f#6*iftl*c C<D>(tmiU-C I n 0 . s (G 
a t _ x A1 E >,., P*«fiS-a-SfrcciferGaP«6 
iCCfflfiEtt^Croaft-r* I n t . f Ga v PfflflS4j 
gaS(v=l-0. 5) *l«ftS«*Ci5CJ:»3GaP 
S££ In,., (Gat.. A U ) PitDlHI©*^ 

Sftoac^RiRS-e^^tenri^. int.. 

Ga ¥ Pffl^ffiSOROCCI ni . v (Ga,., A 
I. ) v P*Ii«^EB ( v = 1-0. 5) tUXi>& 

■orpj^^nrc^ (-#89^-3 - 1 6 3 3 5 9^-) . 

[0 0 0 7 ] 

a i cdp^ cc wa s tt tc%Mmm *$ J: wstitUBi 

S^«&3SP^»a*t?0«H"C 1 c d«_h©LE D*» 
SCC+»i»tiiLfel^ ^/cGaPSSJiICIna.v G 
a v PfflJflc^IlE»*fc6i I n^v (Ga t ., Al. K 
P fflfiJc^BBM * fiRS 5 r ^> 6 * Jf5«T * *ffi<C 
Jc^rfejeOjpJffl^^-r** 5 . COi3fr&GaP*« 
iln 0li ( G a i-x A 1 x ) a . s P tOWHDftt+ftfo 
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cd«±©LE D^#6.ft#l\, 
[0 0 0 8!*^ KO:©cfc3&*«CtJ:or&3 

Ci^TfT-S^aW****^ I nGaA 1 P 

[0 00 9] 

CKH*j»»r'Sfca«)©^a3 ^iw^^flswt*^ 10 
«wie*»subo±cc»« 3 ft tc%mm l mmm tzm 

C<0*iSKtttWlO±cc««E3ft, 7^taoM€:Wr 

Kt^ B iWffif&JfcJl** t nGa A 1 PJftfiS¥*f** 
*»SL»«GaP, ZnS, ZnSefcj;D'ZnSe- 

zn s^^aiinstmsffl^sci^ts. mria* 
ffioo^v F¥t BWErSfflKD'O f*> ^^-fc 

«HHG3Sp, *-5t^S*ftJ:07t#l^^> F*> 
[0010] 

t^J»©^**«^tf^taLcHAiaffiOtl^ (InG 
aAlP-LED<D«§ k ^M<t#^rO£) 

£#BttHLaft*7> e t/ c -1/2 [1-cos (s 
in-M/n) ] [ 1 - (n- l/n+ 1 ) » ] <h#>6 
toSft, n = 3 . 4<t-T5i, r? c =0. 0155= 50 



1. 5 5%i^5. $^^3tticSLM©JS'&Or7 e 
7? r = 1/2 ( i/n ) : f (n) i^bbctl, n - 
3. 4CDH$, f (n) =0. 6 8 5r*5**6, 57= = 
0. 0 2 9 6 - 2. 9 6%ifci. CCra, 3i£6i#K6 
ttfr<=>#W«Lffiffil <±#) £*coK»m (T7?) left 
S*3ftT*tcrfilofc*5J^^»iR-rStK3eLft:, 

jaSftTl^^jfeffiffiL^*^2«|nI±r* 8 
[0 0 1 1 ] 

Kcc>Hli»liS*7S-r»TffiH"C*-5. 

^f£s& i <t . c<Dmm±.<Ditmim 6 , ^cJi 2 , * 

yfeffi»tJ13, ^»SL@10SC>^ffiUfflim@5<i:^ 

3i±£. l3{C*j^rft^ia#3Wt»fiia. n-GaA 
s*ffll^. CCDX«l±Ct, #«fc»fi©l/2«l£© 
&$<Dn - I nA 1 Pin - I nGaA I P tfriEKK. 

% 0 C<D*JSW»6<0±5C»n- I nA 1 P^^^ F» 
21, InGaAlPM20Mt>'p-InAlP 

12«IM2ntl^ 8 COp-InAlP^7 
F»2 2±K, ««3&S3fe56Jl±fl:«:«ftSJ:9 6cor» 
jBB^HT^JtS-a-SfcflSXOp -Ga A I A s M^MSk 

i3«iM^nri^ fl 3 c<D^S£&twi3 

P-GaPi) 10^SM3ntl^ 9 

3ft, TfetSESUll 0«6Ct-ipS=4— 5 

5 «as© y * F i y * > J: 0 W©WBtRK JBfiE 3 

ft^ 0 sicDpara, Tfet^sL^i oomsDmwotc 
[0012] ±ia^^^^^ij^acco 

(MOVPES) JCj:f3^S3-t±fc 0 M^-iCii 
h [ J y^JK>> 1 ^A (TM I ) v Mi^fJW^A 
(TMG) , F V>^;UT^5 — (TMA) *IIl' 
tSTESR^V-^iUr, TJU^> (AsH, ) i^^^ 
7^>(PH 3 ) *V^cI^V-^ilt^/c 0 * 
fcPSfF-'O FiUrZn, nIF-^>hiOtS 
i =£JBl>fc#s. Cft6«^ft^ft^^^^Si& (DM 
Z) , ^7>(SiH, ) *V-Xilt F-^Lfc s 
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-te^JiCcKHUrtin - Ga A s SKCcJgSiiJESS^ 
fc„ SEC«rtaBOffi*B3 0-1 OOTor 

0 0T3I«fc»flS3tt* s n-GaAslSlC 
«S i * +1- ';TiSSii3 x 1 0 19 c nr 3 H 

K©6<D*flH>fc. »«©Kfr{4B (10 0) t?£>£. 
ftl&it, n-GaAslfilliC. n-In 0 .j Al 
,. s Pin-ln 0 . s Ga,., A 1 3 . , P*SS«:1t» 
8WI0 , r*(|J«Stifc*HWiB6*4. 3 umgJK&Sg3 10 

■as. *^wt*»«. s i F-^sn, »;rrgsi 

x l o l, cm- J ^^ **«ft*J:<S8trifc«>«:* 
:S^fiG>ttl/2 (»8 6nm) OSIJ»gWC3SSCca 
Ot»T, CO*SS*»6±5C. /13 1/xmOn 
- I n„ . 5 A I j.s P (S i F-^ t ft »;TrSS5 x 
1 0 17 c m~ 3 ) 2 K JSc 0 . 6 umCDT> h"-^* I n 
... Ga Blil A L. lB Pr£ttJB2 0. p - I n.. s A 1 
P (Zn F-^\ ';r«K5 x l o 17 cm" 3 ) 
^•7 -y KB 2 2 3fe%tt£#:7;t,^a*ifiG>»*JS2* 
JBfiRTSo *<Z)«, ^£SfifiCc*fO-ra^ftp-Ga 20 
... Al M As (ZnF-^ 4X 1 0 1S cm' 3 ) M 
Safti3^7uiiilS«f?1i^ O^fCC. Zn*F 
-7'Uc7Ml!M4xi0 u /cm 3 cDp-GaP* 
KSL11 O^UmljgfiSS?^^ p-GaPOfiT- 
JERK, Ga A 1 A s<D»f-®»iBli:"Cac>ft:«>«^ 
^^£<£3^:£/&6iC#5«^ p-GaPJSSffi 

[0013] C<0J:5CCLrl96hfc»aL EDS** 
-^5C*ffi*JI5flfr-Sfc«E)CC, STp -Ga P*tSSUl 
10*, «-5M9Ccxy^>i^i&0r5£KfflL/»« (p 30 

^K*iSCcJ:D CO'Ji-^On-GaA sSSlffiKc 
AuGe^ti4^0. 5 um. p - G a P SUS 1 
OffilJCAu Be^i^O. 3^111//* 48 0 

8 C, 10»B, ArfiE*r»^or, 

CW*-^AuB e-££Jl_tCtiPfi££ 1 ^mflJgit 
§tU cn^IMMftiCJr^tDp - Ga PfflSLI 

scjgfiRi, p - g a a i a s mmnMm 3 o^aas^^ 

»^AuBe^liMil^ft< 0 C <*>««: 40 
OTpfflJWIiSstfp ~Ga A L A s IB 3 (DjtiR 

CO«fc^5CLrpWI«ffi5ffl!i**BXUiOffJi-r4 

issb*i§a led fr^j&T s. cop ffjs& 5 mm 3 



jB*. pBJ«S5fflJ. SffillBJa^ffllffiiClPl^oCiCC 

awus^ *fcpss«ffi5^ifij^36fciaacc*©i»3&i 

ffiRWfr%it*mM?m£i£V) fc»2fS*Wfflb«W« s 
fnj±L"Cl c dWIOlfeLE D^^ITS. 

SOttG a A s Lfc^«*C«*T5lM» 
[00 1 4] cc-cfflt,»fc*»a«il/r«GaPK:|R 

S»#0. 3%W±P&£tt^*^^^^*®-t 
ic 0 . 5 m m«±*i!B 3 -e titf **WOl#at?* 436* 

£ 0 I nGaA 1 P$LE D<D»^fct* fylEGaPtDflfc 
JCZnSe, ZnS4>U<6JZnSe-ZnSft£Ott 
S^ffitoti*. C©*J6«CC*5li-C, GaAlAsfiS 

atiwiott^eatt* i n g a a 1 p«*jb<d»?«« 

i^jO. 1 3%jyTU^4B^L^t^cfi?), GaAl As 
^SatJtgoaM^^MT'^^^, Z<DHCf$£rtr £G 
aPOtt^SSB, ^J3. 5%GaAlAsiJm^ 
OTGa Pj^SUlO^ffiCCiadS^iaES^S. b/c** 

CC-C¥SWttt«®«HfS«**W*. GaP 

«. 5. 4 5 1 2*V^ hn-A («T, AiBgfHT 
-S), GaAsiJ. 5. 6 5 3 3A. Ga 0 . 3 Al,., 
As«. 5. 6 5 8 8 A, Ga,., Al,., AslJ, 
5. 6 5 9 5At^^ In,., (Ga^, Al, ) 

0 . s pa, GaAs<o«*«»<b«5iiaii;-c*s. a 
a A I Pigttll©»«*afflaE^&ctK:J:»). 

na. ae, ^LEDWccfcaraBjfBccj&s. 

[00 15] o^tc, |g|2*#aBbr»2<D^]5fi«l*« 

ggT^o WfrWBxiO^/cm 3 fI«<Dn-G 
a A s 1 ±fcff Sum, ^*6«J**K5 x l 

0 w /c m J On-in,. s (Ga,., AU ) ..i P 
i»7 7Fi2 1, »30. 6 MmOT> K-^l n». s 
(Ga,. v Al v ) o. s Prg14ffl2 0 , »3 1 urn. ^ 
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ffi«9&ft5 xlO l7 /cm J (Dp-In,, s (Ga,,, 
A 1 K ) o.s Pf^y FJf 2 2. lie 7 ^m, 

W6t?Sgl x 10 u /cm 3 <Dp-Ga B . 3 Al 3 ., 
A s WtaEIWi3 *«*MO V P EfctttTfiSfiSii 
£ a 0^(C*i(*IS 1 (DltoBCA u - G e ^c£(?)n 
ffl»«4**- £ hStfS. CCD 

10 l7 /cm J ?IS©P -Ga P%M&M 1 0£ 1 um 
IMJS^SSo-^^. C©p -Ga PCDt&^SiMi, C©^ 
iJBffifWB© p - G a A 1 A s ©#^»<t— &bft<r»fc 
#)&c p-GaP'-t te^R^ft&lc J: -5 ^FtS^- f&S <b ft 

0, *<DJiEfiffitt, IMHift^T, *tStSLJl 1 0 OTBRS 

$n>5o *iwajBio». as^wecx^^^y 

T . C Om«tffitWf 3 CDSfflffiiC A u B e 

[0 0 16]^*$^ B3*#IBLr»3©^iSW*» 

ttftl*. C©*3Wt*«l«:«. tW&«* n-GaP£ 
J8t,\ Stti«CSJ[nGaAlP*«fflf5 B CCDGa 
PifiB, I n Ga A L P - L E D OSifcfe 

aPStgiC. GaPtSjtlit-rSLEDOJtdKttW 

JWi^DftU^. GaPlSiC InGaAl P^^tM 

lin-ln.., <Ga x _. A U ) ». s P ^ FJt 
21, 7>F--/In fl . s (Gat.v AU >..s PrS 
tt»2 0, p - I n 9 . s '(Gax-, AU ) „. s P 9 
v FJS2 2frt>UZ>m%M2 t<Dmc, In,., Ga v 

prnmimmi <v=i— o. 5 ) ^m&sa^ctfx: 

(Gat.. Al. ) v P(v=l— 0. 5) £J3l> 
4t£fcr*4 0 C<Dmtm2<D±lC, ^6?«SCC*fL 
Tj89§ftp -Ga 0 .» A I,., A s«8El£»ni3*JBEtE 

5*?j:^P -GaPjtKajai o ^mom2 <Dmmmt 

KfSJSHr O jfcOJSW *aS«a < tf ^ /cat) cc, s«m 

®4^ 7Kim«i<D0«ccT4o «s-co3e»iRfe«ta 
[ooi7]ofic, B4£#raor*4©^ssw€:Si 
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TfJ^S L/c n - G a A s S=K 1 <D±<-CfS 1 (D^JfcWcfc 1 > 

i5Cn-GaAiAs^7-;F12K 7>F-7'Ga 
A 1 A siS14JB2 0. p -Ga A 1 A s 95 v FB2 2 
*6ft4#WW2£J&»-r*. CC-C. *^*KJ12 1 
UmiS, fg14JB2 0«, 0, 6Mm*Ig<DJle 
3eRfflU*ffi3^?eflES*x^ffllO^-7^ FIB 2 
10 2 5-S, Cti6J:»3/S< 1 0 Mm«±JCTS. C(D^7* 
F»2 2». GaAlAs^ftStOt**), 

l/2Hg<D/S3<£>P - InAlPilnGaAlPi 
#3£SCC*§J13 n/t^H«^<D^ 2 ©ifcElf JB 8 as, C 
<D2s"7* FJB2 2©±5CJ&^JSS3ft£. *LT, *<0 
±CC««<D*- 5 * ^tt^rSlCC-r^/c^cDp-Ga A 

l»S3B»CC p-GaP^tJffiLJll 0*»^©^S5^* 

BHHL**©¥a», Mx.^, 0. 14mmgjg-C^> 

^ hci fti^Biffli^Sffisamb-ractioi 

30 fg-C^^. HC 1 *«tSL»«Ga PASfi< , 

^36S»*tt3 0-5 0%Hf^J±*rS o G a A 1 A 

sOjfcBSUBtcra, HNO s «rIC^Ci^t*5 B C 

cowsffifc ±ntf«*ja*K, 10-20 %si«i±-r 

a*t. ^«pffll«*m**Ci*sr**. 

[0019] 

MLWI (^SXaUffl) fiCJBSEO 
40 *»<D»^^*r*-5E*5— as-Ji'-ct^occ, CCD 
5tcft4. 

[HfflOfS*ftlftB^] 

[HI] 1 O^JifSCTcD L E D(D|g^«tj§^7^ 

[0 2 ] $^(DI2 CD^JtflW© L E DcMIW-aKS*^ 

[S3] 3 CO^SS^JO L E DOJR^-flBfi*^ 

50 -TSfffiHo 
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[14] #§£W<Dm 4 €>ISS6Wl<D LED OsST-UKS*?* * 4 SSfJPJSS 
[05] S6*<0 LED <D*T «ffl*S*-r WffiH. 6 ifcJKWJl 

2 &itm 9 n>^hH 



CH 1 J 



[H2] 



mm 



7777777^ ,0 



--3 



+23 
-21 




-6 



Y777777$m m?77777n r\l 



--3 
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Z2Z21 



^7777^ in 
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